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1.
We present a new R package, diveRsity, for the calculation of various diversity 25 statistics, including common diversity partitioning statistics ( , ) and 26 population differentiation statistics ( , ′ , 2 test for population 27 heterogeneity), among others. The package calculates these estimators along 28 with their respective bootstrapped confidence intervals for loci, sample 29 population pairwise and global levels. Various plotting tools are also provided 30 for a visual evaluation of estimated values, allowing users to critically assess the 31 validity and significance of statistical tests from a biological perspective. 32 33 2. diveRsity has a set of unique features, which facilitate the use of an informed 34 framework for assessing the validity of the use of traditional F-statistics for the 35 inference of demography, with reference to specific marker types, particularly 36 focusing on highly polymorphic microsatellite loci. However, the package can be 37 readily used for other codominant marker types (e.g. allozymes, SNPs). 38
Introduction
47
As a consequence of the growing suite of statistical genetics tools, which are often tailored to 48 particular marker types, the analyses of population genetic data is becoming an increasingly 49 complex task (Excoffier & Heckel, 2006) . For instance, F-statistics is a commonly used 50 framework for the description of genetic diversity partitioning within and among populations. 51 F-statistics estimators (e.g. , ) suffer from an incompatibility when applied to highly 52 polymorphic microsatellite markers (Hedrick, 1999; Jost, 2008) , as a result of their negative 53 dependence on within sub-population heterozygosity (Jost, 2008) . Thus, for loci with many 54 alleles (e.g. >10), within sub-population heterozygosity will invariably be high, and as a 55 should actually be used for (Gerlach et al., 2010) . It is not the purpose of this study to 60 elaborate on such issues, however, interested readers are encouraged to see Jost (2008) , 61 Meirmans & Hedrick (2011) and Whitlock (2011) for useful reviews. 62
63
To add to the complexity, recent advances in molecular screening methodologies have greatly 64 facilitated the ease with which genetic data can be generated. As a consequence, an 65 increasing number of researchers, often with a limited background in statistical genetics 66 analyses (Karl et al., 2012), face the difficult task of analysing and interpreting such data. Thus, 67 software tools that facilitate this task, by providing suitable frameworks to allow for informed 68 analysis pipelines are essential. To this end, we present the software diveRsity. This Rpackage allows the estimation of various population genetic summary statistics including the 70 two "traditional" F-statistics analogues; (Weir & Cockerham, 1984) and (Nei & 71 Chesser, 1983) , and the two "new" differentiation statistics; ′ (Hedrick, 2005) and 72 (Jost, 2008) , as well as their unbiased/nearly unbiased estimators. Each statistic can be 73 estimated for locus, global and sample pairwise comparisons. The package also provides 74 functionality for the estimation of 95% confidence intervals at all relevant levels, through an 75 integrated bootstrapping procedure. Uniquely to diveRsity, various plotting functions, 76 designed to allow researchers to assess the validity of using their particular data set (or suite 77 of marker loci) for the inference of geneflow using the F-statistics framework, are also 78 provided, as well as visualisation tools for large pairwise matrices of genetic differentiation 79 and parameter confidence intervals. Furthermore, diveRsity also provides a range of other 80 statistical tools, which are commonly used in population genetic analyses pipelines but are 81 rarely integrated into a single software package. 82
83
Another major advantage of using diveRsity is that it produces summary data structures, 84 which are very close to publication-ready formats (e.g. figure 1 ). Given that the compilation 85 of such summary data is time consuming and often involves the use of several software 86 packages, diveRsity offers a valuable addition to the molecular ecologist's statistical 87 toolkit. Its implementation as an R package also makes diveRsity ideal for easy 88 incorporation into analysis pipelines where batch processing of files/data is required, as is 89 In this example the Big_data data set (distributed with diveRsity), will be used. The data 306
were simulated under a hierarchical island model (i.e. five island groups with 10 sub-307 populations each allowing high geneflow within island groups and low geneflow among island 308 groups), using the software EASYPOP v1.7 (Balloux, 2001). Population samples within the 309
Big_data data file were arranged in order of geographical proximity for the purpose of 310 demonstrating how diveRsity can be used to identify broad-scale geographical trends from 311 genetic data. The divPart function is first used to calculate the required pairwise statistics matrices. In 317 this example the argument parallel will be set to TRUE as a large number of comparisons 318 have to be computed (i.e. [ The package has now generated two results objects in the R environment: difStats and 383 numAlleles. These objects can be passed to the function corPlot. This table  514 format is commonly seen in journal articles when presenting basic population genetic 515 parameters. However, the parameters often have to be calculated in separate software 516 packages and tabulated by authors. diveRsity aims to reduce this requirement for authors. 
